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CLAIMS 

(1) A fused azolepyrimidine derivative of the formula (I), its tautomeric or 
stereoisomeric form, or a salt thereof: 



Y 1 — "Y\ 

VV 1 



I 1 1 



O^R 1 



wherein 



X represents CR 5 R 6 or NH; 
Y 1 represents CR 3 or N; 



Chemical bond between Y 2 =Y 3 represents a single bond or double bond, 
with the proviso that when fheY 2==:= Y 3 represents a double bond, 
15 Y 2 and Y 3 independently represent CR 4 or N, and 

when Y 2 =Y 3 represents a single bond, Y 2 and Y 3 independently 
represent CR 3 R 4 or NR 4 ; 



Z\ Z 2 , Z 3 and Z 4 independently represent CH , CR 2 or N; 



R l represents aryl optionally having 1 to 3 substituents selected from R n , 
C 3 -8 cycloalkyl optionally having 1 to 3 substituents selected from R n , 
Ci-6 alkyl optionally substituted by aryl, heteroaryl, Ci^ alkoxyaryl, 
aryloxy, heteroaryloxy or one or more halogen, 
25 Ci_ 6 alkoxy optionally substituted by carboxy, aryl, heteroaryl, Ci_ 6 

alkoxyaryl, aryloxy, heteroaryloxy or one or more halogen, 
or 
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a 3 to 15 membered mono- or bi-cyclic heterocyclic ring that is 
saturated or unsaturated, optionally having 1 to 3 substituents selected 
from R 11 , and contains 1 to 3 heteroatoms selected from the group 
consisting of N, O and S, 

wherein 

R 11 represents halogen, nitro, hydroxy, cyano, carboxy, amino, N- 
(Ci-6alkyl)amino, N-(hydroxyCi^alkyl)amino, N,N-di(Ci^alk- 
yl)amino, N-(Ci^acyl)amino, N-(formyl>N-(Ci- 6 alkyl)amino, N- 
(Ci^alkanesnlfonyl) amino, N-(carboxyCi^alkyl)-N-(Ci^alkyl)amino, 
N-(Ci. 6 alkoxycabonyl)amino, N-[N,N-di(Ci^alkyl)amino meth- 
ylene]amino, N-[N,N-di(Ci. 6 alkyl)amino (Ci^alkyl)methylene]amino, 
N-[K,N-di(Ci.6alkyl)amino C 2 -6allcenyl]amino, aminocarbonyl, N- 
(Ci^alkyl)aminocarbonyl, N^N-di(Ci_6alkyl)aininocarbonyl, C 3 - 8 cyclo- 
alkyl, Ci-6 alkylthio, Ci- 6 alkanesulfonyl, sulfamoyl, C^alkoxy- 
carbonyl, . 

N-arylamino wherein said aryl moiety is optionally having 1 to 3 sub- 
stituents selected from R 101 , N-(aryl Ci^alkyl)amino wherein said aryl 
moiety is optionally having 1 to 3 substituents selected from R 101 , 
aryl Ci^alkoxycarbonyl wherein said aryl moiety is optionally having 
1 to 3 substituents selected from R 101 , 

Ci-6alkyl optionally substituted by mono-, di- or tri- halogen, amino, 
N-(Ci- 6 alkyl)amino or N,N-di(Ci^alkyl)amino, 

Ci. 6 alkoxy optionally substituted by mono-, di- or tri- halogen, N- 

(Ci^alkyl)sulfonamide, orN-(aiyl)sulfonamide, 

or 

a 5 to 7 membered saturated . or unsaturated ring having 1 to 3 
heteroatoms selected from the group consisting of O, S and N, and 
optionally having 1 to 3 substituents selected from R 101 
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wherein 

R 101 represents halogen, carboxy, amino, N-(Ci-6 alkyl)amino, N,N- 
di(Ci-6alkyl)amino, aminocarbonyl, N-(Ci- 6 alkyl)amino- 
5 carbonyl, N,N-di(Ci.6alkyl)aminocarbonyl, pyridyl, 

Ci-6 alkyl optionally substituted by cyano or mono- di- or tri- 

halogen, 

and 

10 Ci^alkoxy optionally substituted by cyano, carboxy, amino, N- 

(Ci-6 alkyl)amino, N,N-cft(Ci^alkyl)amino, aminocarbonyl, N- 
(Ci-6alkyl)aminocarbonyl, N,N-di(Ci^alkyl)aminocarbonyl or 
mono-, di- or tri- halogen; 

15 R 2 represents hydroxy, halogen, nitro, cyano, amino, N-(Ci^alkyl)amino, 

N,N-di(Ci. 6 alkyl)amino, N-(hydroxyCi^alkyl)amino, N-(hy- 
droxyCi^alkyl)-N-(Ci^a!kyl)amino, acyloxy, aminoCi-6 acyloxy, 
C2-6alkenyl, aryl, 

20 a 5-7 membered saturated or unsaturated heterocyclic ring having 1 to 

3 heteroatoms selected from the group consisting O, S and N, and 
optionally substituted by 

hydroxy, Ci. 6 alkyl, Ci^ alkoxy, oxo, amino, amino Ci- 6 alkyl, N- 
25 (Ci^alkyl)amino, N,N-di(Ci. 6 alkyl)amino, N-(Ci- 6 acyl)amino, N- 

(Ci. 6 alkyl)carbonylamino, phenyl, phenyl Ci-6 alkyl, carboxy, 
Ci-6alkoxycarbonyl, aminocarbonyl, N-(Ci-6alkyl)aminocarbonyl, or 
N,N-di(C^alkyl)amino, -C(0)- R 20 
wherein 

30 R 20 represents Cue alkyl, Ci-6 alkoxy, amino, N-(Ci. 6 alkyl)amino, 

NJST-di(Ci. 6 alkyl)amino, N-(Ci^ acyl)amino, or a 5-7 
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membered saturated or unsaturated heterocyclic ring having 1 
to 3 heteroatoms selected from the group consisting O, S and 
N, and optionally substituted by Ci. 6 alkyl, Ci-6 alkoxy, oxo, 
amino, N-(Ci- 6 alkyl)amino, N,N-di(Ci^alkyl)amino, N-(Ci- 6 
5 acyl)amino, phenyl, or benzyl, 

Ci-6 alkyl optionally substituted by R 21 , 
or 

Ci^5 alkoxy optionally substituted by R 21 , 
10 wherein 

21 

R represents cyano, mono-, di or tri- halogen, hydroxy, 
amino, N-(Ci. 6 alkyl)amino, N,N-di(Ci^alkyl)amino, N- 
(TiydroxyCi.6 alkyl) amino, N- (halophenylCi- 6 alkyl) 

15 amino, amino C 2 -6 alkylenyl, Ci^ alkoxy, hydroxyCi-6 

alkoxy, -C(0)-R 201 , -NHC(O)- R 20i , C 3 . 8 cycloalkyl, 
isoindolino, phthalimidyl, 2-oxo-l,3-oxazolidinyl, aryl 
or a 5 or 6 membered saturated or unsaturated 
heterocyclic ring having 1 to 4 heteroatoms selected 

20 from the group consisting O, S and N , and optionally 

substituted by hydroxy, Ci- 6 alkyl, Ci-6 alkoxy, Ci^ 
alkoxycarbonyl, hydroxyCi^ alkoxy, oxo, amino, 
aminoCi^alkyl, N-(Ci- 6 alkyl)amino, N^J-di(Ci^alk- 
yl)amino, N-(Ci-6 acyl)amino, or benzyl, 

wherein 

201 

R represents hydroxy, amino, N-(Ci_6alkyl)amino, 
N,N-di(Ci. 6 alkyl)amino, N- (halophenylCi- 6 
5'° alkyl) amino, Ci- 6 alkyl, aminoCi-e alkyl, 

aminoC 2 -6 alkylenyl, Ci-6 alkoxy, a 5 or 6 
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5 



membered saturated or unsaturated heterocyclic 
ring having 1 to 4 heteroatoms selected from the 
group consisting O, S and N, and optionally 
substituted by hydroxy, Ci- 6 alkyl, Ci- 6 alkoxy, 
Ci-6 alkoxycarbonyl, hydroxyCi-6 alkoxy, oxo, 
amino, N-(Ci- 6 alkyl)amino, N,N-di(Ci- 6 alk- 
yl)amino, N-(Ci_6 acyl)amino or benzyl; 



R 3 represents hydrogen, halogen, aminocarbonyl, or C x ^ alkyl optionally 
10 substituted by aryl Ci^ alkoxy or mono-, di- or tri- halogen; 

R 4 represents hydrogen or Ci_6 alkyl; 

R 5 represents hydrogen or Ci^ alkyl; and 

15 

R 6 represents halogen, hydrogen or Ci-6 alkyl. 

(2) The fused azolepyrirmdine derivative of the formula (T), its tautomeric 
or stereoisomer^ form, or a salt thereof as claimed in claim 1, 

20 

wherein 

X represents CR 5 R 6 or NH; 

25 Y l represents CR 3 or N; 

Chemical bond between y 2 =Y 3 represents a single bond or double bond, 
with the proviso that when theY 2:=r Y 3 represents a double bond, 
Y 2 and Y 3 independently represent CR 4 or N, and 

30 when Y 2 Y 3 represents a single bond, Y 2 and Y 3 independently represent 

CR 3 R 4 orNR 4 ; 
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Z 2 , Z 3 and Z 4 independently represent CH, CR 2 or N; 
represents 

Ci-6 alkyl optionally substituted by mono-, di- or tri- halogen, 

phenyl, methoxyphenyl, phenoxy, or thienyl, 
Ci-6 alkoxy optionally substituted by mono-, di- or tri- halogen, 

phenyl, methoxyphenyl, phenoxy, or thienyl, 

or 

one of the following carbocyclic and heterocyclic rings selected from 
the group consisting of cyclopropyl, cyclohexyl, piperidinyl, 
piperazinyl, pyrrolyl, pyrazolyl, furyl, thienyl, thiazolyl, isothiazolyl, 
oxazolyl, isoxazolyl, imidazolyl, isoimidazolyl, pyrazolyl, 1,2,3- 
thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxa- 
diazolyl, 1,2,3-triazole, 1,2,4-triazole, 1,2,5-triazole, 1,3,4-triazole, 
phenyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, 1-benzothio- 
phenyl, benzothiazolyl, benzimidazolyl, 3H-iinidazo[4,5-b]pyridinyl, 
benzotriazolyl, indolyl, indazolyl, imidazo[l,2-a]pyridinyl, quinolinyl, 
and 1,8- naphthyridinyl, 

wherein 

said carbocyclic and heterocyclic rings optionally substituted with 1 to 
3 substituents selected from the group consisting of hydroxy, halogen, 
nitro, cyano, carboxy, amino, N-(Ci^alkyl)amino, N,N- 
di(Ci. 6 alkyl)amino, N-(Ci. 6 acyl)amino, N-(Ci^alkoxycarbonyl)amino, 
N-(formyl)-N-(Ci. 6 alkyl)amino, N[N,N-di(Ci_6alkyl)amino methyl- 
ene]amino, NtN,N-di(Ci-6alkyl)amino (C^alkylene)methyl- 
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ene]amino, ^^^-^(Ci^alky^amino C 2 -6alkenyl] amino, Ci- 6 alkyl- 
thio, Ci-6alkanesulfonyl, sulfamoyl, Ci^alkoxy, Ci-6alkoxycarbonyl, 
pyrrolyl, imidazolyl, pyrazolyl, pyrrolidinyl, pyridyl, phenyl 
Ci-6alkoxycarbonyl, 

thiazolyl optionally substituted by pyridyl, 
piperazinyl optionally substituted by Ci-6 alkyl or Ci^alkoxy 
and 

Ci-6alkyl optionally substituted by mono-, di- or tri- halogen; 

R 2 represents hydroxy, halogen, nitro, cyano, carboxy, amino, N-(Ci-6- 
alkyl)amino, N-(hydroxy Ci^alkyl)amino, N,N-di(Ci^alkyl)amino, 
N-(hydroxy Ci^alkyl)-N-(Ci^alkyl)amino, C2-6alkenyl, Ci^alkoxy- 
carbonyl, aminocaronyl, Ci-6acyloxy, aminoCi-6 acyloxy, furyl, 
morpholino, phenyl, piperidino, aryl, 

pyrroUdinyl optionally substituted by Ci-eacylamino, 
piperidino optionally substituted by hydroxy, Ci-6 alkyl, carboxy, 
aminocarbonyl, N-(Ci^alkyl)aminocarbonyl, or N,N-di(Ci_ 
20 6alkyl)aminocarbonyl, 

piperazinyl optionally substituted by 
Ci-6 alkyl, 

Ci-6 alkyl optionally substituted by cyano, mono-, di- or tri- halogen, 
25 hydroxy, amino, N-(Ci-6alkyl)amino, N-(hydroxy Ci_6alkyl)amino, 

N,N-di(Ci^alkyl)amino, C3-6 cycloalkyl, tetrazolyl, tetrahydro- 
pyranyl, morpholino, phthalimidyl, 2-oxo-l,3oxazoUdinyl, phenyl, 
-C(O)- R 201 , pyrrolidinyl optionally substituted by Ci-eacylamino, 



10 
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piperidino optionally substituted by hydroxy, Ci_ 6 alkyl, carboxy, 
aminocarbonyl, N-(Ci. 6 alkyl)aminocarbonyl, or N,N-di(Ci.6alk- 
yl)aminocarbonyl, or piperazinyl optionally substituted by Ci^ alkyl, 
wherein 

represents hydroxy, amino, N-CQ-ealkyOamino, N,N- 
di(Ci-6alkyl)amino, N-(halobenzyl)ainino, C,. 6 alkyl, Ci. 6 alkoxy, 
tetrazolyl, tetrahydropyranyl, morpholino, 

pyrroUdinyl optionally substituted by Ci. 6 acylamino, piperidino 
optionally substituted by 

hydroxy, alkyl, carboxy, aminocarbonyl, N-(C 1 . 6 alkyl)aniino- 
carbonyl, orN,N-di(Ci^alkyl)aminocarbonyl, 

or 

piperazinyl optionally substituted by Ci* alkyl, Q-g alkoxy optionally 
substituted by cyano, mono-, di- ortri- halogen, hydroxy, Ci. 6 alkoxy, 
hydroxy Ci^ alkoxy, amino, N-(Ci^alkyl)amino, N,N-di(Ci. 6 alk- 
yl)amino, pyrrolyl, tetrazolyl, tetrahydropyranyl, morpholino, 
phmalimidyl, 2-oxo-l,3oxazohdinyl, phenyl, -C(O)- R 201 , 

pyrrohdinyl optionally substituted by Ci^acylamino, piperidino 
optionally substituted by hydroxy, C w alkyl, carboxy, aminocarbonyl, 
N-(Cl-6-alkyl)aminocarbonyl, or N,N-mXCl-6alkyl)aminocarbonyl, 

or 

piperazinyl optionally substituted by Ci. 6 alkyl, 



wherein 
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R 201 represents hydroxy, amino, N-(Ci^alkyl)amino, N,N- 
di(Ci^alkyl)amino, N-(halobenzyl)amino, Ci_ 6 alkyl, Ci^ alk- 
oxy, amino C 2 -6 alkylenyl, tetrazolyl, tetrahydropyranyl, 
5 morpholino, pyrrolidinyl optionally substituted by CWcyl- 

amino, piperidino optionally substituted by hydroxy, 
alkyl, carboxy, aminocarbonyl, N-(Ci. 6 alkyl)aminocarbonyl, or 
N,N-di(Ci^alkyl)ammocarbonyl, 

10 or 

piperazinyl optionally substituted by C^alkyl; 

R represents hydrogen, halogen, Ci_6 alkyl optionally substituted by 
aminocarbonyl, arylCi^ alkoxy, or mono-, di- or tri-halogen; 

15 

R 4 represents hydrogen or Ci- 6 alkyl; 

R 5 represents hydrogen or Ci- 6 alkyl; and 

20 R 6 represents hydrogen, halogen or Ci-6 alkyL 

(3) The fused azolepyrimidine derivative of the formula (I), its tautomeric or 
.stereoisomer^ form, or a salt thereof as claimed in claim 1, 
wherein 

25 X represents CR 5 R 6 or NH; 

Y 1 represents N; 
Y 2 and Y 3 represent CR 3 R 4 ; 

30 

Chemical bond between Y 2 =Y 3 represents a single bond. 



WO 2004/029055 



PCT/EP2003/010377 



-223- 



Z 4 represents CH; 

Z\ Z 2 and Z 3 independently represent CH, CR 2 or N; 

5 

R 1 represents 

Ci-6 alkyl optionally substituted by mono-, di- or tri- halogen, phenyl, 

methoxyphenyl, phenoxy, or thienyl, 
Ci-6 alkoxy optionally substituted by phenyl phenoxy, thienyl or 
1 0 mono-, di- or tri- halogen, 

or 

one of the following carbocyclic and heterocyclic rings selected from 
the group consisting of cyclopropyl, cyclopentyl, cyclohexyl, 

15 piperidinyl, piperazinyl, pyrrolyl, pyrazolyl, furyl, thienyl, thiazolyl, 

isothiazolyl, oxazolyl, isoxazolyl, imidazolyl, isoimidazolyl, 
pyrazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 
1,3,4-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5- 
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5- 

20 triazolyl, 1,3,4-triazolyl, phenyl, pyridyl, pyrazinyl, pyrimidinyl, 

pyridazinyl, 1-benzothiophenyl, benzothiazolyl, benzimidazolyl, 3H- 
imidazo[4,5-b]pyridinyl, benzotriazolyl, indolyl, indazolyl, 
imidazo[l,2-a]pyridinyl, quinolinyl, and 1,8- naphthyridinyl, 
wherein 

a — 

said carbocyclic and heterocyclic rings optionally substituted with 1 to 
3 substituents selected from the group consisting of hydroxy, halogen, 
nitro, cyano, carboxy, amino, N-(Ci^alkyl)amino, N-(hydroxy Ci. 
6 alkyl)amino, N,N-di(C^alkyl)amino, N-(Ci-6acyl)amino, N-(Ci. 
■SV 6alkoxycarbonyl)amino, N-(formyl)-N- (Ci. 6 alkyl)amino, N,N-di(Ct- 

ealkyl) amino (C 2 -6alkenyl) amino, N-(Ci^alkane)sulfonyl amino, 
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NpSf,N-di(Ci^alkyl)amino methylene] amino, alkylthio, 
Ci^alkanesulfonyl, sulfamoyl, Q ^alkoxy, Ci-6alkoxycarbonyl, 
pyrrolyl, imidazolyl, pyrazolyl, pyrrolidinyl, pyridyl, phenyl 
Ci-6alkoxycarbonyl, 

5 thiazolyl optionally substituted by pyridyl, piperazinyl optionally 

substituted by Ci-6 alkyl or C^alkoxy and Q^alkyl optionally 
substituted by mono-, di- or tri- halogen; 

R 2 represents halogen, hydroxy, nitro, cyano, amino, N-(Ci-6alkyl)amino, 
N,N-di(Ci-6alkyl)amino, N-(hydroxyCi- 6 alkyl)-N-(Ci-6alkyl)amino, 
(C2-6)alkenyl, Ci-ealkoxycarbonyl, aminocarbonyl, furyl, piperidino, 
morpholino, phenyl, pyrrolidinyl optionally substituted by N-(Ci-6 
acyl)amino, or N-(Ci^alkyl)carbonylamino, piperidino optionally 
substituted by hydroxy, piperazinyl optionally substituted by Ci. 
6 alkyl, phenylC^alkyl, Ci^alkoxycarbonyl, or aminocarbonyl; 

Ci_6 alkyl optionally substituted by amino, cyano, Ci^alkoxycarbonyl, 
morpholino, or mono-, di- or tri- halogen, 

or 

20 Ci-6 alkoxy optionally substituted by hydroxy, cyano, carboxy, Ci-6 

alkoxy, Ci-6 acyl, Ci_6alkoxycarbonyl, amino, N-(Ci>6- 
alkyl)amino, N-(Ci^alkyl)aminocarbonyl, N,N-di(Ci-6alk- 
yl)amino, N,N-di(Ci-6alkyl)a2ninocarbonyl, aminocarbonyl, 
aminoCi-6 alkylcarbonyl, N-(halobenzyl)aminocarbonyl, 

25 hydroxy Ci-6 alkoxy, C 3 -6 cycloalkyl, morpholino, 

morpholinocarbonyl, pyrrolidinyl, pyrrolyl, piperidino, phthal- 
imidyl, 



10 



15 



30 



or 

piperazinyl optionally substituted by benzyl; 
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R 3 represents hydrogen; 



R 4 represents hydrogen; 
R 5 represents hydrogen; and 



R 6 represents hydrogen. 



10 .(4) The fused azolepyrimidine derivative of the formula (T), its tautomeric or 
stereoisomeric foim, or a salt thereof as claimed in claim 1, 

wherein 

X represents CR^ 6 or NH; 

15 

Y 1 represents N; 
Y 2 and Y 3 represent CR 3 R 4 ; 
20 Chemical bond between Y 2= =Y 3 represents a single bond 

Z 4 represents CH; 

Z\ Z 2 and Z 3 independently represent N, CH or CR 2 ; 

25 

R 1 represents cyclopropyl, cyclopentyl, cyclohexyl, 2-furyV 3-furyl, 
imidazolyl, pyrimidinyl, pyridazinyl, piperazinyl, 1,2,3-thiadiazolyl, 
1,3-benzothiazolyl, quinolyl, 3H-imidazo[4,5-b]pyridinyl, 
lH-pyrrol-2-yl optionally substituted by Ci^alkyl, 
30 lH-pyrrol-3-yl optionally substituted by Ci^alkyl, 

pyrazolyl optionally substituted by 1 or 2 Ci^alkyl, 
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isoxazolyl optionally substituted by 1 or 2 Ci^alkyl, 

2- thienyl optionally substituted by chloro, nitro, cyano, or C t ^ alkyl, 

3- thienyl optionally substituted by chloro, nitro, cyano, or Ci_6 alkyl, 
piperidinyl optionally substituted by Ci-ealkoxycarbonyl, or benzyl- 
oxycarbonyl, phenyl optionally substituted by 1 to 3 substituents 
selected from the group consisting of fluoro, chloro, hydroxy, nitro, 
cyano, carboxy, Ci-e alkyl, d. 6 alkoxy, Ci^alkoxycarbonyl, amino, N- 
(Ci^alkyl)amino, N-(Ci_ 6 acyl)amino, N^C^alkoxycabony^arnino, 
N.N-diCd^alkyOamino, N-(formyl)-N-Ci- 6 alkyl amino, d-e alkyltbio, 
Ci^alkanesulfonyl, sulfamoyl, pyrrolyl, imidazolyl, pyrazolyl, and 
piperazinyl optionally substituted by Ci-6alkyl, 

pyridyl optionally substituted by 1 or 2 substituents selected from the 
group consisting of chloro, hydroxy, carboxy, Ci^alkoxy, Q- 
6 alkylthio, amino, N^C^alkytyamino, N-(hydroxyCi- 6 alkyl)amino, 
N,N-di(Ci. 6 alkyl)amino, N-(Ci^acyl)amino, N-(Ci- 6 alkane)sulfonyl 
amino, N|>T,N-di(Ci^alkyl)amino me1hylene]amino, and Ci^alkyl 
optionally substituted by tri halogen, 

pyrazinyl optionally substituted by Ci. 6 alkyl, 1,3-thiazolyl optionally 
substituted by 1 or 2 substituents selected from the group consisting of 
Ci-ealkyl, pyridyl and N-(Ci. 6 alkoxycrbonyl)amino, 
indolyl optionally substituted by Ci^alkyl, 

benzirnidazolyl optionally substituted by Ci^alkyl or tri-halo 
Ci-6alkyl, 

1,2,3-benzotriazolyl optionally substituted by Ci- 6 alkyl, 



30 



1,8-naphthyridinyl optionally substituted by Ci^alkyl optionally 
substituted by tri halogen, 
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Ci-6 alkyl optionally substituted by tri- halogen, phenyl, phenoxy, or 
thienyl, 

or 

Ci^alkoxy optionally substituted by phenyl, phenoxy, or thienyl; 

represents fluoro, chloro, bromo, hydroxy, nitro, vinyl, cyano, amino, 
aminoacetoxy, N-(Ci^alkyl)amino, N,N-di(Ci. 6 alkyl)amino, N- 
(hydroxyCi^alkyl)-N-(Ci.6alkyl)amino, 2-furyl, piperidino, morpho- 
lino, phenyl, pyrrolidinyl optionally substituted by acetamido, 
piperidino optionally substituted by hydroxy, piperazinyl optionally 
substituted by methyl, benzyl, Ci. 6 alkoxycarbonyl, or aminocarbonyl, 

Ci-6 alkyl optionally substituted by cyano, tri-fluoro, carboxy, 
methoxycarbonyl, aminocarbonyl, tert-butoxycarbonyl, tetrahydro- 
pyranyl, or moipholino, 

Ci.6 alkoxy optionally substituted by hydroxy, cyano, methoxy, 
methoxycarbonyl, tert-butoxycarbonyl, carboxy, aminoacetyl, dimeth- 
ylamino, aminocarbonyl, methylaminocarbonyl, dimethylamino- 
carbonyl, isopropylaminocarbonyl, fluorobenzylaminocarbonyl, cyclo- 
propyl, pyrrolidinyl, piperidino, tetrahydropyranyl, morpholino, 
morpholinocarbonyl, 2-oxo-l,3-oxazolidin-4-yl, phthalimid-N-yl, or 
hydroxy Ci_ 6 alkyleneoxy, 



represents hydrogen; 
represents hydrogen; 



V 
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R 5 represents hydrogen; and 



R 6 represents hydrogen. 



5 (5) The fused azolepyrimidine derivative of the formula (I), its tautomeric or 
stereoisomeric form, or a salt thereof as claimed in claim 1, 

wherein 

10 X represents CR 5 R 6 or NH; 

Y 1 represents N; 
Y 2 and Y 3 represent CR 3 R 4 ; 

15 

Chemical bond between Y 2== Y 3 represents a single bond 

Z 3 and Z 4 represent CH; 

20 Z 1 and Z 2 independently represent CH or CR 2 ; 

R 1 represents cyclopropyl, cyclopentyl, cyclohexyl, 2-furyl, 3-furyl, 
imidazolyl, lH-pyrrol-2-yl, lH-pyrrol-3-yl, pyrimidinyl, pyridazinyl, 
piperazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl, quinolyl, 3H- 
25 imidazo[4,5-b]pyridinyl, 

pyrrolyl optionally substituted by Ci^alkyl, pyrazolyl optionally 
substituted by 1 or 2 Ci_ 6 alkyl, isoxazolyl optionally substituted by 1 
or2Ci-6alkyl, 

30 2-thienyl optionally substituted by chloro, nitro, cyano, or Ci- 6 alkyl, 

3-thienyl optionally substituted by chloro, nitro, cyano, or Ci. 6 alkyl, 
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piperidinyl optionally substituted by Ci-ealkoxycarbonyl, or benzyl- 
oxycarbonyl, 

phenyl optionally substituted by 1 to 3 substituents selected from the 
group consisting of fluoro, chloro, hydroxy, nitro, cyano, carboxy, Cue 
alkyl, Ci-6alkoxy, Ci^alkoxycarbonyl, amino, N-(Ci-6alkyl)amino, N- 
(Ci. 6 acyl)amino, N-(Ci^alkoxycabonyl)amino, N,N-di(Ci- 6 alkyl> 
amino, N-(fonnyl)-N-Ci^alkyl amino, Ci-6 alkylthio, Ci^alkane- 
sulfonyl, sulfamoyl, pyrrolyl, imidazolyl, pyrazolyl, and piperazinyl 
optionally substituted by Ci^alkyl, 

pyridyl optionally substituted by 1 or 2 substituents selected from the 
group consisting of chloro, hydroxy, carboxy, C^alkoxy, Ci^alkyl- 
thio, amino, N-(Ci- 6 alkyl)amino, N-(hydroxyCi^alkyl)amino, N,N- 
di(Ci-6alkyl)amino, N-(Ci^acyl)amino, N-(Ci- 6 alkane)sulfonyl amino, 
N[N,N-di(Ci-6alkyl)amino methylene]amino, and d- 6 alkyl optionally 
substituted by tri halogen, 

pyrazinyl optionally substituted by Ci. 6 alkyl, 1,3-thiazolyl optionally 
substituted by 

1 or 2 substituents selected from the group consisting of Ci^alkyl, 
pyridyl and N-(Ci^alkoxycrbonyl)amino, indolyl optionally sub- 
stituted by Ci^alkyl, benzimidazolyl optionally substituted by 
Ci-6alkyl or tri-halo Ci^alkyl, 

1,2,3-benzotriazolyl optionally substituted by Ci- 6 alkyl, 1,8-naph- 
thyridinyl optionally substituted by Ci^alkyl optionally substituted by 
tri halogen, 



PCT/EP2003/010377 



-230- 

Ci-6 alkyl optionally substituted by tri- halogen, phenyl, phenoxy, or 
thienyl, 

or 

Ci-6alkoxy substituted by phenyl, phenoxy, or thienyl; 

represents fluoro, chloro, bromo, hydroxy, nitro, vinyl, cyano, amino, 
aminoacetoxy, N-(Ci.6alkyl)amino, N,N-di(Ci. 6 alkyl)ainino, N- 
(hydroxyCi-6alkyl)-N-(Ci.6alkyl)amino, 2-furyl, piperidino, mor- 
pholino, phenyl, 

pyrrolidinyl optionally substituted by acetamido, 
piperidino optionally substituted by hydroxy, 

piperazinyl optionally substituted by methyl, benzyl, Ci^aUc- 
oxycarbonyl, or aminocarbonyl, 

Ci-6 alkyl optionally substituted by cyano tri-fluoro, carboxy, 
methoxycarbonyl, aminocarbonyl, tert-butoxycarbonyl, tetrahydro- 
pyranyl, or morpholino, 

or 

Ci-6 alkoxy optionally substituted by hydroxy, cyano, methoxy, 
methoxycarbonyl, tert-butoxycarbonyl, carboxy, aminoacetyl, dimeth- 
ylamino, aminocarbonyl, methylaminocarbonyl, dimethylaminocarb- 
onyl, isopropylaminocarbonyl, fluorobenzylaminocarbonyl, cyclo- 
propyl, pyrrolidinyl, piperidino, tetrahydropyranyl, morpholino, 
morpholinocarbonyl, 2-oxo-l,3-oxazolidin-4-yl, phthalimid-N-yl, or 
hydroxy Ci-6 alkyleneoxy; 



WO 2004/029055 PCT/EP2003/010377 



-231 



R 3 represents hydrogen; 



R 4 represents hydrogen; 



5 R represents hydrogen; and 

R 6 represents hydrogen. 

(6) The fused azolepyrimidine derivative of the formula (I), its tautomeric or 
10 stereoisomeric form, or a salt thereof as claimed in claim 1, 

X represents CR^ 6 or NH; 

Y 1 represents N; 

15 

Y 2 and Y 3 represent CR 3 R 4 ; 

Chemical bond between Y 2== Y 3 represents a single bond 
20 Z 1 and Z 4 represent CH; 

Z z and Z 3 independently represent CH or CR 2 ; 

R 1 represents cyclopropyl, cyclopentyl, cyclohexyl, 2-furyl, 3-furyl, 
25 imidazolyl, lH-pyrrol-2-yl, lH-pyrrol-3-yl, pyrimidinyl, piperazinyl, 

pyridazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl, quinolyl, 3H- 
imidazo^S-bjpyridinyl, 



50 



pyrrolyl optionally substituted by Ci_ 6 alkyl, 
pyrazolyl optionally substituted by 1 or 2 Ci^alkyl, 
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isoxazolyl optionally substituted by 1 or 2 Ci^alkyl, 

2- thienyl optionally substituted by chloro, nitro, cyano, or Ci^ alkyl, 

3- thienyl optionally substituted by chloro, nitro, cyano, or Ci-6 alkyl, 

piperidinyl optionally substituted by Ci^alkoxycarbonyl, or benzyl- 
oxycarbonyl, 

phenyl optionally substituted by 1 to 3 substituents selected from the 
group consisting of fluoro, chloro, hydroxy, nitro, cyano, carboxy, Q-6 
alkyl, Ci_ 6 alkoxy, Ci. 6 a]koxycarbonyl, amino, N-(Ci^alkyl)amino, N- 
(Ci^acyl)amino, N-(Ci^alkoxycabonyl)amino, N,N-di(Ci_6alkyl)- 
amino, N-(foimyl)-N-C x ^alkyl amino, Ci- 6 alkylthio, Ci^alkane- 
sulfonyl, sulfamoyl, pyrrolyl, imidazolyl, pyrazolyl, and piperazinyl 
optionally substituted by Ci^alkyl, 

pyridyl optionally substituted by 1 or 2 substituents selected from the 
group consisting of chloro, hydroxy, carboxy, Ci-6alkoxy, 
Ci^alkylthio, amino, N-(Ci. 6 aIkyl)amino, N-(hydroxyCi. 6 alkyl)amino, 
N,N-di(Ci. 6 alkyl)amino, N-(Ci- 6 acyl)amino, N-(Ci. 6 alkane)sulfonyl 
amino, NIN,N-(h(Ci. 6 alkyl)amino methylenejamino, Ci^ 
alkoxyphenylCi. 6 alkoxy, and Ci-ealkyi optionally substituted by tri 
halogen, 

pyrazinyl optionally substituted by Ci^alkyl, 

1,3-thiazolyl optionally substituted by 1 or 2 substituents selected 
from the group consisting of Ci- 6 alkyl, pyridyl and N-(Ci^ 
alkoxycrbonyl)amino, indolyl optionally substituted by Ci- 6 alkyl, 
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benzimidazolyl optionally substituted by d_ 6 alkyl or tri-halo 
Ci. 6 alkyl, 

5 1,2,3-benzotriazolyl optionally substituted by Ci_ 6 alkyl, 1,8- 

naphtibyridinyl optionally substituted by Ci- 6 alkyl optionally substi- 
tuted by tri halogen, 

Ci-6 alkyl optionally substituted by tri- halogen, phenyl, phenoxy, or 
10 thienyl, 

or 



Ci-6alkoxy substituted by phenyl, phenoxy, or thienyl; 

15 

R 2 represents fluoro, chloro, bromo, hydroxy, nitro, vinyl, cyano, amino, 
aminoacetoxy, N-(Ci_ 6 alkyl)amino, N,N-di(Ci^alkyl)amino, N- 
(hydroxyCi^alkyl)-N-(Ci^alkyl)amino, 2-furyl, piperidino, mor- 
pholino, phenyl, 

20 

pyrrolidinyl optionally substituted by acetamido, piperidino optionally 
substituted by hydroxy, piperazinyl optionally substituted by methyl, 
benzyl, Ci-6alkoxycarbonyl, or aminocarbonyl, 

25 Ci-6 alkyl optionally substituted by cyano, tri-fluoro, carboxy, meth- 

oxycarbonyl, aminocarbonyl, tert-butoxycarbonyl, tetra- 
hydropyranyl, or morpholino, 

or 

Ci-6 alkoxy optionally substituted by hydroxy, cyano, methoxy, meth- 
30 oxycarbonyl, tert-butoxycarbonyl, carboxy, aminoacetyl, 

dimethylamino, aminocarbonyl, methylaminocarbonyl, di- 
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methylaminocarbonyl, isopropylaminocarbonyl, fluorobenzyl- 
aminocarbonyl, cyclopropyl, pyrrolidinyl, piperidino, tetra- 
hydropyranyl, morpholino, morpholinocarbonyl, tetrazolyl, 2- 
oxo-l,3-oxazolidin-4yl 5 phthalimid-N-yl, or hydroxy Ci- 6 
alkyleneoxy; 

R represents hydrogen; 

R 4 represents hydrogen; 

R 5 represents hydrogen; and 

R 6 represents hydrogen. 

15 (7) The fused azolepyrimidine derivative of the formula (I), its tautomeric or 
stereoisomers form, or a salt thereof as claimed in claim 1, 

X represents CR 5 R 6 orNH; 

20 Y 1 represents N; 

Y 2 and Y 3 represent CR 3 R 4 ; 

Chemical bond between Y 2=r Y 3 represents a single bond 

25 

Z 3 and Z 4 represent CH; 

Z 1 and Z 2 independently represent CH or CR 2 ; 
30 R 1 represents 3H-imidazo[4,5-b]pyridinyl, benzimidazolyl 
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pyridyl optionally substituted by hydroxy, amino, acetamido, meth- 
oxybenzyloxy or methylsulfonylamino, 

or 

5 1,3-thiazolyl optionally substituted by 1 or 2 methyl; 

R represents fluoro, chloro, bromo, morpholino, piperazinyl, methyl- 
piperazinyl, methyl, tri-fluoro methyl, or alkoxy optionally 

substituted by hydroxy, cyano, carboxy, dimethylaminocarbonyl, 
10 tetrahydropyranyl, morpholino, morpholinocarbonyl, tetrazolyl, or 

phthalimid-N-yl; 

R 3 represents hydrogen; 

15 R 4 represents hydrogen; 

R 5 represents hydrogen; and 



20 



R 6 represents hydrogen. 



(8) The fused azolepyrimidine derivative of the formula (T), its tautomeric or 
stereoisomeric form, or a salt thereof as claimed in claim 1, 

X represents CR 5 R 6 or NH; 

Y 1 represents N; 

Y 2 and Y 3 represent CR 3 R 4 ; 

Chemical bond between Y 2 =Y 3 represents a single bond; 
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Z 1 , Z 3 and Z 4 represent CH; 
Z 2 represents CR 2 ; 

R 1 represents 3H-imidazo[4,5-b]pyridinyl, benzimidazolyl 

pyridyl optionally substituted by hydroxy, amino, acetamido, 
methoxybenzyloxy or meihylsulfonylamino, 

or 

1,3-thiazolyl optionally substituted by 1 or 2 methyl, 

R 2 represents fluoro, chloro, bromo, morpholino, piperazinyl, methyl- 
piperazinyl, methyl, tri-fluoro methyl, Cue alkoxy optionally sub- 
15 stituted by hydroxy, cyano, carboxy, dimethylaminocarbonyl, tetra- 

hydropyranyl, morpholino, morpholinocarbonyl, tetrazolyl, or 
phthalimid-N-yl; 



10 



20 



R 3 represents hydrogen; 



R 4 represents hydrogen; 



<R 5 represents hydrogen; and 



25 R 6 represents hydrogen. 



(9) The fused azolepyrimidine derivative of the formula (I), its tautomeric or 
stereoisomeric form, or a salt thereof as claimed in claim 1, wherein said 
derivative is selected from the group consisting of the following compounds: 



30 



N-(7,8-dimethoxy-2,3-dihydroinaidazo[l,2-c]quinazolin-5-yl)m 
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2-(7,8-dimethoxy-23-dihydroiinidazo[l ,2-c]quinazolin-5-yl> 1 -pyridin-3- 
ylethylenol; 

N-(7,8-dimethoxy-2^-dmydroi^^ 
benzknidazole-5-carboxamide; 

6<acetamido)-N-(7,8-dimetho^ 
yl)nicotinamide; 

N-{5-[2-(7 > 8-dimethoxy-2,3-dihydroimidazo[l 5 2-c]qum 
hydroxyvinyl]pyridin-2-yl} acetainide; 

2-({5-[2-hydroxy-2-pyri^ 

c]quinazolin~8-yl} oxy)-N,N-dimethylacetamide; 

2-[7-methoxy-8-(tetr^ 
c]quinazolin-5-yl]-l-pyridin-3-ylethylenol; 

2-[8-(2-hydroxyethoxy)-7-methoxy-2,3-dihydroimidazo[l^ 
yl]-l -pyridin-3-ylethylenol; 

( {5-[2-hydroxy-2-pyridM 
c]quinazolin-8-yl}oxy)acetic acid; 

4-({5-[2-hydroxy-2i3yxidin-3^^ 
c]quinazolin-8-yl}oxy)butanoic acid; 

({5-[2-hydroxy-2-pyridin-3-yl™^ 
c]quinazolin-8-yl} oxy)acetonitrile; 
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2-[7-methoxy-8-(2H-tetx^ 
c]quinazolin-5-yl]-l -pyridin-3-ylethylenol; 

2-[7-methoxy-8-(4-morpholm^ 
c]quinazolin-5-yl]-l-pyridin-3-ylethylenol; 

5- [l-hydroxy-2-(8-moipholin-4-yl-2,3-dihydroiim 
yl)vinyl]pyridin-3-ol ; 

N-(2 > 3-dihydroimidazo[ 1 ,2-c]quinazolin-5-yl)-5-hydroxynicotinamide; 

6- (acetamido)-N-(7,9-dimethoxy-8-m 
c]qtiinazolin-5-yl)nicotiBaiiiide; 

N-(8,9-dimethoxy-2,3-dihy(koiinidazo[l,2-c]qum 
hydroxynicotinaiiiide; 

5 -hydroxy-N-CT-rmethoxy^^ -dihydroimidazo [1 ,2-c] quinazolin-5- 
yl)nicotinamide; 

N-(7,8-dimethoxy-23-dihy^ 
methoxybenzyl)oxy]nicotinamide; 

N-(7,8-dimethoxy-23-dihydrok 
hydroxynicotinamide; 

54iydroxy-N48-(triflu^^ 
yl]nicotinamide; 

N- {8-[3-(l ,3-dioxo-l ,3-dihydro-2H-isoindol-2-yl)propoxy]-2,3- 
dihydroimidazo[l,2-c]quin^^ 
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N-(7-bromo-8-methoxy-2,3-dihydroiinidazo[l,2-c]quinazolin-5- 
yl)nicotinarnide; 

5 6-amino-N-(8-methoxy-2,3-dihydroiBoidazo[l^-c]quinazolin-5- 
yl)nicotinamide; 

1 -(lH-benzimidazol-5-yl)-2-(8,9-dimethoxy-2^-dihy(froimidazo[ 1 ,2- 
c]quinazolin-5-yl)ethylenol; 

10 

2-(8,9-(iimethoxy-2,3-dihydroiim^ 
dimethyl-l,3-tbiazol-5-yl)ethylenol; 

N-(9-methoxy-23-dihydroimidazori.2-c]quinazolin-5-yl)-lH-hen7aniida 
15 5-carboxamide; 

N-(8-bromo-2,3-dibydroimidazo[l^ 

N-(8-bromo-2,3-d^ydroimidazo[l,2-c]qiunazolin-5-yl)-lH-benzimidazole-5- 
20 carboxamide; 

N-(8-methoxy-23-dihydroimida2»[l^-c]quina2olin-5-yl)-lH- 
•benzirrridazole-5-carboxamide; 

25 N-(8-methyl-2,3-dihydroimidazo[l,2-c]qxiinazolin-5-yl)-lH-benzimidazok^ 
carboxamide; 

N-[8-(trifluoromethyl)-2,3-dihydroinudazo[l,2-c]qumazolm-5-yy 
ben2amidazole-5-carboxamide; 



30 
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N-(7-fluoro-2,3-dmydroimidazo[l,2-c]quinazolin-5-yl) 
carboxamide; 

N-(7-methoxy-2,3-dihycfroiim^ 

N-(8-chloro-23-dihydroimidazo[l,2-c]quinazolin-5-yl> 
carboxamide; 

6-(acetamido)-N-(8-morpholm^ 
yl)nicotinamide; 

l-(lH-benzimidazol-5-yl^ ,2- 
c]quinazolin-5-yl)ethylenol; 

N-{5-[l-hydroxy-2-(8-morpholin-4-yl-2,3-dihydroimi 

5- yl)vinyl]pyridin-2-yl} acetamide; 

6- methyl-N-(8-moipholin^^ 
yl)nicotinaniide; 

l-(lH45enzimidazol-5-yl)^ 
dihydroimidazo[l ,2-c]quinazolin-5-yl]ethylenol; 

N-(2,3-dihydroimidazo[^ 
carboxamide; 

N-(7,8-dimethoxy-23-dihy<koimidazo[l,2-c]quin 
imidazo[4,5-b]pyridine-6-carboxainide; 

N-[7-(trifluorometbyl)-2,3-^^ 
benzirtridazole-5-carboxamide; 
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N-(7,9-dimethox^ 
benzimidazole-5-carboxamide; 

N-{5-[2-(7,9-dimethoxy-8-methyl-2,3-dihy^ 
yl)-l-hydroxyvinyl]pyridiii-2-yl} acetamide; 

N-{5-[2-(7-bromo-9-methyl-2,3K^ 
hydroxyvinyl]pyridin-2-yl} acetamide; and 

2-(8,9-dimethoxy-2,3-dihy<koim^^^ 
ylethylenol; 



(10) A medicament comprising the fused azolepyrimidine derivative, its tauto- 
!5 meric or stereoisomeric form, or a physiologically acceptable salt thereof as 

claimed in claim 1 as an active ingredient. 

(11) The medicament as claimed in claim 10, further comprising one or more 
pharmaceutically acceptable excipients. 

20 

(12) The medicament as claimed in claim 10, wherein the fused azolepyrimidine 
derivative, its tautomeric or stereoisomeric form, or a physiologically 
acceptable salt thereof is a, PI3K inhibitor. 

25 (13) The medicament as claimed in claim 10, wherein the fused azolepyrimidine 
derivative, its tautomeric or stereoisomeric form, or a physiologically 
acceptable salt thereof is a PI3K-y inhibitor. 



(14) 



The medicament as claimed in claim 10 for prophylaxis and/or treatment of 
inflammatory or immunoregulatory disorder. 
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(15) The medicament as claimed in claim 14 for prophylaxis and/or treatment of 
asthma, rhinitis, allergic diseases, autoimmune pathologies, rheumatoid 
arthritis, Grave's disease, and atherosclerosis. 

5 (16) The medicament as claimed in claim 10 for prophylaxis and/or treatment of 
neurodegenerative disorders, Alzheimer's disease, or focal ischemia. 

(17) The medicament as claimed in claim 10 for prophylaxis and/or treatment of 
diabetes, cancer, myocardial contractility disorders, heart failure, ischemia, 

1 0 pulmonary hypertension, renal failure, or cardiac hypertrophy. 

(18) Use of the fused azolepyrimidine derivative, its tautomeric or stereoisomeric 
form, or a physiologically acceptable salt thereof as claimed in claim 1 for 
manufacturing a medicament for the treatment and/or prevention of an 

1 5 inflammatory disorder or disease. 

(19) Use of the fused azolepyrimidine derivative, its tautomeric or stereoisomeric 
form, or a physiologically acceptable salt thereof as claimed in claim 1 for 
manufacturing a medicament for the treatment and/or prevention of asthma, 

20 rhinitis, allergic diseases, or autoimmune pathologies. 

(20) Use of the fused azolepyrimidine derivative, its tautomeric or stereoisomeric 
form, or a physiologically acceptable salt thereof as claimed in claim 1 for 
manufacturing a medicament for the treatment and/or prevention of diabetes, 

25 cancer, myocardial contractility disorders, heart failure, ischemia, pulmonary 

hypertension, renal failure, and cardiac hypertrophy. 

(21) Use of the fused azolepyriniidine derivative, its tautomeric or stereoisomeric 
form, or a physiologically acceptable salt thereof as claimed in claim 1 for 

30 manufacturing a medicament for the treatment and/or prevention of disorder 

or disease associated with PI3K activity. 
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(22) Use of the fused azolepyrimidine derivative, its tautomeric or stereoisomers 
form, or a physiologically acceptable salt thereof as claimed in claim 1 for 
manufacturing a medicament for the treatment and/or prevention of disorder 

5 or disease associated with PI3K-y activity. 

(23) Process for controlling an inflammatory disorder or disease in humans and 
animals by administration of a PI3K inhibitory effective amount of a 
compound according to claim 1. 

10 

(24) Process for controlling an inflammatory disorder or disease in humans and 
animals by administration of a PI3K-y inhibitory effective amount of a 
compound according to claim 1. 

15 (25) Process for controlling an asthma, rhinitis, allergic diseases, or autoimmune 
pathologies, in humans and animals by administration of a PI3K-y inhibitory 
effective amount of a compound according to claiml. 

(26) Process for controlling a diabetes, cancer, myocardial contractility disorders, 
20 heart failure, ischemia, pulmonary hypertension, renal failure, and cardiac 

hypertrophy, in humans and animals by administration of a PI3K-y 
inhibitory effective amount of a compound according to claimL 



